The murine polycomb group protein Eed is required for global histone H3 lysine-27 methylation.
PcG proteins mediate heritable transcriptional silencing by generating and recognizing covalent histone modifications. One conserved PcG complex, PRC2, is composed of several proteins including the histone methyltransferase (HMTase) Ezh2, the WD-repeat protein Eed, and the Zn-finger protein Suz12. Ezh2 methylates histone H3 on lysine 27 (H3K27), which serves as an epigenetic mark mediating silencing. H3K27 can be mono-, di-, or trimethylated (1mH3K27, 2mH3K27, and 3mH3K27, respectively). Hence, either PRC2 must be regulated so as to add one methyl group to certain nucleosomes but two or three to others, or distinct complexes must be responsible for 1m-, 2m-, and 3mH3K27. Consistent with the latter possibility, 2mH3K27 and 3mH3K27, but not 1mH3K27, are absent in Suz12-/- embryos, which lack both Suz12 and Ezh2 protein. Mammalian proteins required for 1mH3K27 have not been identified. Here, we demonstrate that unlike Suz12 and Ezh2, Eed is required not only for 2m- and 3mH3K27 but also global 1mH3K27. These results provide a functionally important distinction between PRC2 complex components and implicate Eed in PRC2-independent histone methylation.